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(57) ABSTRACT

According to embodiments of the mvention, an electronic
component assembly may be provided. The electronic com-
ponent assembly may include an electronic component body.
The electronic component assembly may also include a non-
conductive force transier plate affixed to the electronic com-
ponent body to receive an assembly force. The electronic
component assembly may also include a plurality of electrical
connectors passing through the non-conductive force transter
plate, whereimn first ends of the electrical connectors are
located within the electronic component body and second
ends are located outside the electronic component body, and
the electrical connectors have a force transfer structure
adapted to engage the non-conductive force transfer plate and
transter at least a portion of the assembly force from the force
transier plate to the electrical connectors.

6 Claims, 3 Drawing Sheets
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1
ELECTRONIC COMPONENT ASSEMBLY

TECHNICAL FIELD

The field of the invention relates generally to electronic
components, and more specifically, to securing electrical con-
nectors to an electronic component body.

BACKGROUND

Computer systems typically include a combination of com-
puter programs and hardware, such as semiconductors, tran-
s1stors, chips, circuit boards, storage devices, and processors.
The computer programs are stored 1n the storage devices and
are executed by the processors. A common feature of many
computer systems 1s the presence of one or more printed
circuit boards. Printed circuit boards contain a variety of
components mounted to a board.

SUMMARY

According to embodiments of the invention, an electronic
component assembly may be provided. The electronic com-
ponent assembly may include an electronic component body.
The electronic component assembly may also include a non-
conductive force transier plate affixed to the electronic com-
ponent body to recerve an assembly force. The electronic
component assembly may also include a plurality of electrical
connectors passing through the non-conductive force transfer
plate, whereimn first ends of the electrical connectors are
located within the electronic component body and second
ends are located outside the electronic component body, and
the electrical connectors have a force transfer structure
adapted to engage the non-conductive force transier plate and
transter at least a portion of the assembly force from the force
transier plate to only one or more of the electrical connectors.

According to other embodiments, a method may be pro-
vided for assembling an electronic component assembly. The
method may include an operation of providing an electronic
component body. The method may also include an operation
ol allixing a non-conductive force transfer plate to the elec-
tronic component body. The method may also include an
operation of passing a plurality of electrical connectors
through the non-conductive force transfer plate with first ends
of the electrical connectors being located within the elec-
tronic component body and second ends terminating outside
the electronic component body.

According to other embodiments, a method may be pro-
vided for assembling a printed circuit board assembly. The
method may include the operations of assembling an elec-
tronic component assembly. The method may also include
attaching the electronic component assembly to a printed
circuit board by applying an assembly force to the non-con-
ductive force transier plate and having at least a portion of the
assembly force transier only to one or more of the electrical
connectors.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 1s a side view of a cross section of an electronic
component assembly, according to an embodiment of the
invention.

FI1G. 2 1s a flow chart of a method of assembling an elec-
tronic component assembly, according to an embodiment of
the 1nvention.
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FIG. 3 1s a flow chart of a method of assembling a printed
circuit board assembly, according to an embodiment of the
invention.

In the drawings and the Detailed Description, like numbers
generally refer to like components, parts, steps, and pro-
CESSes.

DETAILED DESCRIPTION

Modern day manufacturing methods for the production of
printed circuit boards (PCBs) may include the process of
clectrically and mechanically connecting electronic compo-
nents, such as transistors and capacitors, to the PCB. One
method of providing these connections includes placing the
clectrical connectors of the electronic components on or 1n
the PCB, and melting and tlowing solder to fill any space
between the electrical connectors and the PCB. Due to the
heat required to melt and tlow the solder, this method may be
hazardous to electronic components since many are heat sen-
sifive.

Another method of providing the connections includes
creating an interference fit between the electrical connectors
and the PCB. This may include forcing electrical connectors,
such as compliant pins, into holes, or vias, of the PCB that are
slightly smaller in diameter than the electrical connectors.
However, this method may be difficult to implement due to
the delicate nature of many electronic components. For
example, 1f a particular PCB assembly process includes
mounting a capacitor with compliant pins, a manufacturer
may apply assembly forces to the top of the capacitor which
may force the pins further into the body of the capacitor rather
than force the compliant pins into the holes of the PCB, which
may impair the functionality of the capacitor.

Embodiments of the invention provide an electronic com-
ponent assembly for electrically and mechanically connect-
ing electronic components to a PCB. The electronic compo-
nent assembly may include an electronic component body, a
non-conductive force transter plate, and a plurality of electri-
cal connectors. The non-conductive force transter plate may
mechanically capture both a portion of the electronic compo-
nent body and a portion of the electrical connectors. For
example, a non-conductive force transfer plate may be a
plastic plate that 1s molded around a portion of the electronic
component body and a portion of the electrical connectors.
Embodiments of the invention utilize the non-conductive
force transfer plate to transier at least a portion of any assem-
bly forces only to one or more of the electrical connectors,
such as compliant pins, and thereby avoid applying any sig-
nificant assembly or msertion forces to the electronic com-
ponent body.

Referring to the drawings, wherein like numbers denote
like parts throughout the several views, FIG. 1 depicts the side
view ol a cross section of an electronic component assembly
100, according to an embodiment of the invention. The elec-
tronic component assembly 100 may be an element of a
computer system such as a mainframe, server, or personal
computer. The electronic component assembly 100 may
include an electronic component body 104, electrical connec-
tors 106a and 1065, generically referred to as electrical con-
nectors 106, and a non-conductive force transier plate 110.
The electronic component body 104 may contain a capacitor,
inductor, transistor, diode, any other electronic component, or
a combination of two or more electronic components. In some
embodiments, the combination of two or more electronic
components may 1nclude two or more different types of the
clectronic components previously listed. The electrical con-
nectors 106 may be compliant pins or any other similar elec-
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trical connectors. The electronic component assembly 100
may be mechanically attached and electrically connected to a
PCB 102 to create a printed circuit board assembly, such as a
motherboard. The electrical connectors 106 may be adapted
to provide an electrical connection between the electronic
component body 104 and the PCB 102 by way of an interfer-
ence {it, or press 1it, between the electrical connectors 106 and
holes, or vias, 108a and 1085, generically referred to as holes
108, of the PCB 102 into which the electrical connectors 106
are placed. An example of a compliant pin which may provide
an interference {it, or press {it, 1s an “eye-oif-the-needle” com-
pliant pin.

The non-conductive force transier plate 110 may mechani-
cally capture both a portion of the electronic component body
104 and a portion of the electrical connectors 106. The
mechanical capture of the portion of the electronic compo-
nent body 104 may include enclosing a feature of the elec-
tronic component body 104, such as a notch 112, within the
non-conductive force transfer plate 110. The mechanical cap-
ture of a portion of the electrical connectors 106 may include
enclosing a force transier structure 114q and 1145, generi-
cally referred to as force transfer structure 114, of a surface of
the electrical connectors of the electrical connectors 106
within the non-conductive force transier plate 110. The force
transier structure 114 may include one or more spurs, knurled
surfaces, flanges, or any other similar structure. The non-
conductive force transfer plate 110 may be made of any
non-conductive material that may facilitate the mechanical
connection between the plate 110, the electronic component
body 104 and the connectors 106, such as a plastic, ceramic,
any circuit board matenal, or any other similar material. This
mechanical capture may result in a electronic component
assembly 100 that transfers at least portion of an assembly or
insertion force F from the non-conductive force transier plate
110 to only one or more the electrical connectors 106.

FIG. 2 15 a flow chart of a method of assembling an elec-
tronic component assembly, according to an embodiment of
the invention. Block 202 may contain the operation of pro-
viding an electronic component body. As previously
explained, an electronic component body may contain a
capacitor, inductor, transistor, diode, any other electronic
component, or a combination of two or more electronic com-
ponents. Block 204 may contain the operation of affixing a
non-conductive force transier plate to the electronic compo-
nent body. As previously explained, the non-conductive force
transier plate may be a plastic plate, a ceramic plate, or a plate
made of any other similar material. An example of a mode of
ailixing the electronic component body to the non-conductive
force transier plate may include molding the plate around a
feature, such as a notch, of the electronic component body.
Another example may include a mechanical locking mecha-
nism within the non-conductive force transfer plate, such as a
plurality of tabs, which engage the feature of the electronic
component body after an assembly force i1s applied. Block
206 may contain the operation of passing a plurality of elec-
trical connectors through the non-conductive force transier
plate. The electrical connectors may have an end that 1s within
the electronic component body and an opposite end that 1s
outside the electronic component body. The ends of the elec-
trical connectors within the electronic component body may
be electrically connected to the electronic component body.
The electrical connectors may be atiixed to the non-conduc-
tive force transier plate 1in the same manner as the electronic
component body.
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FIG. 3 1s a flow chart of a method of assembling a printed
circuit board assembly, according to an embodiment of the
invention. Blocks 202, 204, and 206 may contain the opera-
tions of the correspondingly numbered blocks of FIG. 2,
which may provide an electronic component assembly. Block
302 may contain the operation of attaching the electronic
component assembly to a printed circuit board by applying an
assembly force to the non-conductive force transier plate. At
least a portion of the assembly force may transfer only to one
or more of the electrical connectors and thereby avoid apply-
ing any significant assembly or insertion forces to the elec-
tronic component body. This may result in the electrical con-
nectors being forced into holes, or vias, in the PCB, and
through an interference {it, or press fit, provide a mechanical
attachment and electrical connection between the electronic
component assembly and the PCB.

The descriptions of the various embodiments of the present
invention have been presented for purposes of 1llustration, but
are not intended to be exhaustive or limited to the embodi-
ments disclosed. Many modifications and variations will be
apparent to those of ordinary skill in the art without departing
from the scope and spirit of the described embodiments. The
terminology used herein was chosen to best explain the prin-
ciples of the embodiments, the practical application or tech-
nical improvement over technologies found in the market-
place, or to enable others of ordinary skill i the art to
understand the embodiments disclosed herein.

What 1s claimed 1s:

1. An electronic component assembly, comprising:

an electronic component body;

a non-conductive force transfer plate having a surface
extending beyond a footprint of the electronic compo-
nent body, the surface oriented to directly recetve an
assembly force, the force transier plate affixed to the
clectronic component body by an attaching structure,
the attaching structure of the force transter plate embed-
ded 1n a groove along the side surface of the electronic
component body and engaging the electronic compo-
nent body 1n a plane aligned with a horizontal plane of
the force transier plate;

a plurality of compliant pins passing through the non-
conductive force transier plate, wherein first ends of the
compliant pins are located within the electronic compo-
nent body and second ends are located outside the elec-
tronic component body, and the compliant pins have a
force transter structure embedded 1n the non-conductive
force transier plate to mechanically engage the non-
conductive force transter plate and directly transter the
assembly force to the compliant pins and;

a printed circuit board mechanically and electrically con-
nected to the electronic component assembly by the
compliant pins.

2. The assembly of claim 1, wherein the electronic com-
ponent body contains an electronic component selected from
one of a capacitor, an inductor, a diode, and a transistor.

3. The assembly of claim 1, wherein the electronic com-
ponent body contains two or more electronic components.

4. The assembly of claim 1, wherein the force transfer
structure 1s one or more spurs.

5. The assembly of claim 1, wherein the force transfer
structure 1s one or more tlanges.

6. The assembly of claim 1, wherein the force transier
structure 1ncludes one or more knurled surfaces.
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